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AN  EXTENSION  OP  THE  STRENGTH  INDEX  NORM  TABLES  FOR  MEN 
BETV/EEN  THE  AGES  OF  TWENTY  AND  THIRTY  YEARS. 

I  INTRODUCTION. 

One  of  the  problems  of  the  Physical  Departments  of  the 
Young  Men's  Christian  Associations  is  the  proper  orientation 
of  the  continuous  flow  of  incoming  members.    The  ever  recur- 
ring question  of  how  to  induct  these  men  and  boys,  so  that 
their  interest  and  loyalty  will  be  gained,  has  never  been 
answered  with  any  degree  of  continuing  satisfaction.  Ex- 
periences which  have  proven  satisfactory  have  been  those  in 
which  there  have  been  objective  tests  given.     In  the  majority 
of  cases  this  has  been  the  Plealth  or  Physical  Examination. 
From  this  report  the  member  is  given  directions  for  his  good 
in  the  realm  of  general  health  practices  and  physical  acti- 
vities . 

Experience  of  the  past  has  demonstrated  that  while  the 
health  examination,  subsequent  report  and  counselling  have 
been  helpful  in  many  instances,  it  has  not  been  of  meaningful 
significance  in  the  general  run  of  the  cases.     The  examination 
has  been  used  to  safeguard  the  individual  from  harmful 
activity  participation,  which  is  good  in  itself,  and  the 
Association  from  the  spread  of  communicable  diseases.  Some- 
thing more  is  needed,  as  the  health  examination  in  most  cases 
is  based  on  the  subjective  judgment  of  the  examiner  who  marks 
in  general  terms  such  as  poor,  fair,  good,  or  excellent 
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condition.    The  counsellor  who  usually  interviews  at  a 
later  date  is  obligated  to  guide  the  examinee  on  the  basis 
of  the  Doctor's  report.     If  the  report  records  the  term 
"poor"  under  the  general  condition  column,  the  counsellor 
would  like  to  know  just  "how  poor".    What  does  such  an 
evaluation  mean?    How  is  one  to  be  guided  on  moving  up  from 
poor  to  fair? 

This  procedure  does  not  permit  giving  specific  informa- 
tion.    One  is  literally  forced  to  advise  such  a  person  in 
terms  such  as  "take  general  exercise  and  build  yourself  up 
all  around." 

With  this  in  mind  the  writer  sought  for  many  years  to 
find  the  v/ay  to  solve  this  ever-present  problem.     Study  and 
contact  with  several  methods  of  testing  discouraged  rather 
than  encouraged;  first,  because  of  the  difficulty  of  getting 
normal  reactions  in  the  situations  desired.    Blood  pressure 
and  pulse  rates  varied  to  such  an  extent  under  changing 
nervous  conditions,  that  it  took  a  Doctor  to  interpret  the 
findings.    While  these  are  valuable  tests  in  certain  fields 
they  did  not  seem  to  be  the  tests  which  captivated  the 
interest  of  the  membership,  with  the  possible  exception  of 
the  older  men.     Blood  pressure  and  pulse  rate  have  little 
significance  to  the  boy  and  the  young  man.     Second,  there 
was  a  need  for  some  tests  which  would  make  the  boys  and 
young  men  really  extend  themselves;  in  other  words  a  test 
that  would  make  them  work  to  secure  the  right  score,  and 
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after  the  score  was  achieved  the  quotient  should  be  in  terms 
that  would  have  significance  to  them.     Third,  and  most 
important  of  all,  this  test  should  be  one  that  would  take  a 
minimum  of  time  and  give  maximum  results*    The  tine  element 
has  been  the  deterring  factor  in  the  use  of  tests  in  the 
program  of  the  Young  Men*s  Christian  Association.  Fourth, 
and  last,  the  test  should  be  one  in  which  the  re-tests  should 
be  of  prime  importance.    These  tests  should  secure  and  main- 
tain the  interest  of  the  member  so  that  he  would  be  motivated 
to  better  health  habits,  which  in  turn  would  lead  to  a  richer 
life* 

In  the  summer  of  1934  the  writer  became  a  member  of  the 
Boston  University  Graduate  School  of  Education  and  received 
an  initiation  into  the  field  of  "Fundamental  Administrative 
Measures  in  the  field  of  Physical  Education. "( 1)     It  was  here 
that  the  significance  of  the  Physical  Fitness  Index  testing 
procedure  was  realized  -  for  here  was  the  answer  to  the 
questions  which  had  been  raised  for  years;  namely,  trying  to 
find  a  test  which  would  be  practical  in  the  Y.M.C.A.  Physical 
Education  Program. 

This  test,  the  "Physical  Fitness  Index",  Is  a  refinement 
of  the  "Harvard  Strength  Test."    Dr.  Frederick  Rand  Rogers, 
of  Boston  University,  improved  the  original  tests  to  a  marked 
degree  by  the  formulation  of  a  norm  chart  or  table  for  the 
various  sexes,  ages  and  weights*    Dr.  Rogers  defines  health 

11)  "Fundamental  Administrative  Measures  in  Physical  Educa- 

tJjOn",  by  Frederick  Rand  Rogers,  Pleiades  Co.,  pages  107 

as  "capacity  for  activity."    The  studies  by  Hemlund, 
MacKenzie,  Malcolm,  Oestreich,  and  Ziinmerll(l)  demonstrate 
the  validity  of  these  tests  as  measures  of  health  as  defined 
by  Dr.  Rogers*    The  reliability  of  this  testing  procedure 
is  set  forth  by  Dr*  Frederick  Rand  Rogers  in  his  Doctor »s 
dissertation  "Physical  Capacity  in  the  Administration  of 
Physical  Education. "( 2 ) 

Experimentation  with  the  testing  procedure  during  the 
winter  of  1934-1935>  with  the  following  college  groups; 
Northeastern  University  Freshmen,  Harvard  Dental  College 
Freshmen,  and  the  Boston  College  of  Optometry,  established 
the  value  of  these  tests*    Tests  were  also  given  to  the 
regular  Y.M.C.A*  members  who  desired  them,  and  it  was  through 
this  group  that  this  present  study  was  instigated. 

Another  important  factor  in  the  determination  of  this 
selection  was  the  influence  of  the  Vocational  Guidance  De- 
partment of  the  Huntington  Avenue  Eranch  of  the  Boston 
Y.M.C.A.     For  many  years  this  Department  has  been  giving 
tests  for  guidance,  including? 

1.  Revised  Alpha  Examination  Form  5,  by  Wells 

2.  Minnesota  Clerical  Aptitude  Test 

(1)  "Studies  in  Physical  Education",  Boston  University  Supple- 

ment  to  the  Research  Quarterly  of  the  American  Education 

Association  -  March,  1935. 
V.F.  HernlTind,  Page  35,  Donald  H.  MacKenzie,  Page  126, 
John  Baden  Melcolm,  Page  167,  Harry  G.  Oestreich, 
Page  242,  Elizabeth  Zimmerli,  Page  244. 

(2)  "Physical  Capacity  Tests  in  the  Administration  of  Physical 

Education"-Contributions  to  Education  #173  Columbia 
University  -  Dr.  Frederick  Rand  Rogers,  Pages  32-37. 
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3»  0» Connor  Mechanical  Analysis  (Wiggly- Block) 
4«  0* Connor  Tweezer  Dexterity 

5.  O'Connor  Finger  Dexterity 

6.  Wells-Atwell  Vocabulary  Test 

7.  Beckman  Revision  of  the  Allport  A-S  Reaction  Study 
8*  Clark  Revision  of  the  Thurstone  Personality  Schedule 
9«  Strong  Vocational  Interest  Blank 

10.  Allport  Study  of  Values 
Upon  questioning  the  Director  of  this  Department  as  to  the 
value  of  such  a  test  as  the  Physical  Fitness  Index  a  most  en- 
thusiastic response  was  given;  in  fact,  the  suggestion  was 
made  that  it  would  be  a  good  thing  to  add  the  health  examina- 
tion and  the  P.F.I*  to  the  battery  of  tests  already  given. 
This  suggestion  was  finally  put  into  action  with  the  voca- 
tional counselling  project  of  the  National  Youth  Administration 
It  is  now  a  part  of  the  regular  Vocational  Guidance  Testing 
procedure  with  this  group  and  is  entered  on  the  summarized 
profile  sheet.    The  Director  of  this  Department,  Mr.  Herbert 
Saul,  intimates  that  if  this  initial  experiment  proves  as 
satisfactory  as  he  anticipates  that  it  will  become  a  part  of 
the  regular  testing  procedure  in  all  modem  and  up-to-date 
Vocational  Guidance  Departments,  both  private  and  public. 

VThile  the  Physical  Fitness  Index  is  at  present  primarily 
used  for  and  by  physical  education  and  health  administrators, 
there  is  no  reason  why  it  should  not  become  the  basic  test 
in  all  guidance  procedures,  for  without  health  what  can  man  do? 


Subjective  judgment  on  the  condition  of  a  man's  health  is 
no  valid  measure.    In  the  general  guidance  field  this  factor 
is  an  important  one  which  should  be  given  serious  considera- 
tion • 

It  is  found  that  during  the  testing  procedure  intimate 
personal  items  come  to  the  surface.     Men  become  interested 
in  their  physical  being.    Negative  attitudes  emerge,  ig- 
norance of  common  health  habits,  wrong  ideas  of  exercise 
and  health  in  general  are  disclosed.    All  these  are  the 
result  of  a  simple  testing  process  in  which  brute  strength 
is  supposed  to  be  the  dominant  factor,  but  in  reality,  great 
opportunity  for  helpfulness  is  found  in  this  procedure. 
This  testing  is  a  mechanism  which  motivates  the  individual 
to  better  his  present  status,  especially  if  it  is  low. 
Retests  at  intervals  present  opportunity  for  marking  pro- 
gress.   It  is  a  technique  and  method  for  dealing  with  men  on 
a  friendly,  intimate,  helpful  basis.     It  is  a  choice  pro- 
cedure for  making  friends,  for  in  showing  intelligent 
interest  in  the  welfare  of  others  the  institutional  imper- 
sonal "mass  production  basis"  is  replaced  with  intelligent, 
friendly  and  helpful  consselling  ministration. 

Realizing  the  value  of  the  Physical  Fitness  Index 
testing  program,  especially  with  younger  men,  there  appeared 
a  definite  need  for  a  norm  chart  which  would  care  for  men 
who  are  older  than  twenty-four  years  and  six  months.  (Dr. 
Roger's  norm  chart  ends  at  that  age).     In  the  Young  Men's 
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Christian  Association  there  are  thousands  of  men  over  these 
ages.     Dr.  Rogers  raises  the  question  himself  and  in  reality 
presents  a  basis  for  this  thesis  for  in  his  text  on 
"Fundamental  Administrative  Measures  in  Physical  Education" 
(1)  he  says:  "Is  there  new  growth  after  age  twenty-four? 
The  possibility  of  new  growth  after  the  age  of  twenty-four 
is  suggested  by  observations  made  by  the  author  since  1925» 
As  strength  curves  all  tend  to  flatten  between  the  ages  of 
twenty-one  and  twenty-four  it  was  assumed,  when  the  tables 
were  computed,  that  refinement  of  fibre  and  coordination 
reach  their  limits  at  these  ages.    But  recent  records  of 
athletes  attaining  new  heights  of  accomplishment  between  the 
ages  of  twenty- five  and  thirty- five  indicate  that,  under 
proper  supervision,  diet  and  stimulus  there  may  be  new  growthi 
The  names  of  Nurmi,  Tilden  and  Ruth  are  examples.  Perhaps 
these  athletes  gained  their  laurels  because  of  increased 
muscle  cross  section  rather  than  through  some  new  refinement 
of  tissue.    Perhaps  strategy  and  neuro  muscular  skill  ac- 
count for  their  steady  improvement  into  the  "early  thirties". 
Perhaps  the  stimulus  of  world  honors  or  fabulous  financial 
stakes  tapped  newnells  of  physical  powers  or  nervous  con- 
centration.    THESE  ARE  REAL  PROBLEMS  FOR  THE  FUTURE." 

With  this  in  mind  and  with  an  unsatisfactory  experience 
with  men  who  were  over  twenty-five  -  in  explaining  the 


CI)  "Punammental  Administrative  Measures  in  Physical  Educa- 
tion"  by  Frederick  Rand  Rogers,  Pleiades  Company,  Page 
162. 
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theoretical  norm  based  on  the  time  when  they  were  twenty-four 
it  seemed  in  keeping  to  siiggest  the  building  of  an  additional 
norm  chart  for  men  between  the  ages  twenty-five  and  thirty. 
Psychologically  men  want  to  know  how  they  compare  with  other 
men  of  their  age  and  weight;  and  here  we  again  face  the  im- 
portance of  mental  attitude.     The  practical  norm  chart  pre- 
sents greater  opportunity  for  a  more  optomistic  return.  This 
will  aid  in  maintaining  interest  as  a  man  grows  older,  for 
the  nearer  the  score  approximates  the  actual  average  the  more 
meaningful  it  will  become. 

The  decision  was  made  to  experiment  in  this  field,  en- 
deavoring to  formulate  a  norm  chart  for  men  in  the  Y.M.C.A. 
whose  ages  are  between  twenty  and  thirty*    It  is  hoped  that 
this  study  will  be  the  fore-runner  of  many  others  in  the 
adult  field. 

In  this  presentation,  while  much  stress  is  laid  on  the 
physical  aspects  of  this  business  of  living,  it  is  with  a 
very  clear  understanding  and  conviction  that  life  itself  is 
not  made  up  of  a  series  of  separate  parts  which  are  inde- 
pendent of  each  other;  to  the  contrary,  man  is  like  a  great 
symphony  orchestra  of  many  different  instruments,  each  having 
its  separate  function  and  part  to  play  and  yet  in  playing  its 
part  it  blends  into  one  great  harmonious  whole.    But  when  one 
part  functions  poorly,  discord  and  not  harmony  is  the  re- 
sult.   And  3  0  it  is  with  the  human  body,  a  symphony  of  close- 
ly allied  parts,  each  of  which  having  a  separate  function 
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passes  on  to  the  total  organism  the  results  of  this  function- 
ing which  not  only  affect  Its  own  structure  hut  It  builds  or 
destroys  the  temple  of  man.    This  Is  why  so  many  educators 
In  all  fields  look  toward  the  preservation  of  health  as  one 
of  the  fundamental  principles  of  the  abundant  life. 

Mental  health  is  Included  In  the  health  concept.  Its 
Importance  is  being  recognized  more  and  more  by  the  general 
field  of  education*    Fortunately  for  those  who  work  In  the 
field  of  physical  education  the  general  educator  is  recogni- 
zing the  great  healing  power  of  the  recreation  program  for 
those  mentally  111,  and  the  Importance  of  sound  functioning 
bodies  in  maintaining  good  health,  mental  and  physical. 

In  this  paper,  health  is  understood  to  be:  "Capacity 
for  Activity".    We  are  not  thinking  of  the  strong  man  In  the 
circus  or  the  billowy  biceps  displayed  on  the  pages  of  popu- 
lar magazines.    The  ideal  toward  which  we  are  striving  is  to 
have  a  body  sti*ucturally  sound  in  which  all  parts  function 
properly,  with  Intellectual  processes  and  responses  of  such 
a  nature  that  the  outcomes  give  satisfaction  and  joy,  not 
only  within,  but  without. 


II  PROCEDURE 
General  set  up  of  the  - 
1.  Testing  procedure. 

This  experiment  was  conducted  In  the  Huntington  Avenue 
Branch  of  the  Boston  Young  Men's  Christian  Association.  Nine 
hundred  and  ninety-eight  young  men  between  the  ages  of  twenty 
and  thirty  were  tested  following  their  physical  examination. 
The  tests  were  given  by  a  trained  and  qualified  staff  of 
physical  directors  and  Boston  University  Physical  Education 
students. 

The  physical  examination  was  given  by  a  Doctor  or  by  a 
third  year  medical  student  and  then  the  young  man  was  taken 
to  the  special  exercise  room  for  the  Physical  Fitness  Index 
testing  program. 

In  this  room  was  located  the  following  equipment: 

a.  A  locker  in  which  were  stored;  the  spirometer, 
one  hand  dynamometer,  one  back  and  leg  dynamo- 
meter and  mouth  pieces  for  the  spirometer. 

b.  A  desk  for  writing  results  and  for  conference 
and  counselling. 

c.  A  box  stand  3»  x  3»  x  2'  high. 

d.  A  set  of  projected  parallel  iron  pipes  for 

the  push-ups.     34"  from  wall,  5'  high,  18"  wide. 

e.  A  set  of  rings  in  the  center  of  room. 

f.  2  mats  -  under  the  rings  and  push-up  apparatus. 
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DIAGRAM  OP  THE 
LOCATION  OF  TEE  TESTING  APPARATUS 
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g.  The  following  charts  and  signs  were  posted  on  the 
walls* 

1)  Norm  chart.  Page  12. 

2)  Explanation  of  test. 

"The  Physical  Fitness  Index  is  a  measure  of  physical  condi- 
tion.    The  average  individual  up  to  thirty  years  of  age  will 
have  a  PFI  of  approximately  100.    Others  less  than  thirty 
years  old  will  vary  from  about  PFI  40  to  PFI  180.  Older 
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3377 

Z/0 

208 

3//S 

3/66 

3204- 

3233 

3253 

3270 

328S 

3298 

3309 

33/8 

3325 

3330 

3333 

3335 

3336 

3336 

208 

206 

3/26 

3/63 

3/92 

32/2 

3229 

3244 

3257 

3268 

3277 

3284 

3289 

3292 

3294 

3295 

3295 

206 

ZOA' 

3036 

3085 

3/22 

3/50 

3/70 

3/87 

320Z 

32/S 

3226 

3235 

3242 

3247 

3250 

3252 

32S3 

3253 

204 

20Z 

Z996 

304-5 

308/ 

3/09 

3/29 

3/46 

3/6/ 

3/74 

3/85 

3/94 

320/ 

3Z06 

3209 

32// 

32/2 

32/Z 

20Z 

200 

2SS6 

3004 

304O 
—  

3068 

3088 

3/05 

3/20 

3/33 

3/44 

3/53 

3/60 

3/65 

3/68 

3/70 

3/7/ 

3/7/ 

200 

/98 

29/6 

2963 

2999 

3027 

3047 

3064 

3079 

3092 

3/03 

37/2 

3//9 

3/24 

3/27 

3/29 

3/30 

3/30 

/98 

196 

2876 

2923 

2958 

2986 

30(26 

3023 

3038 

30S/ 

3062 

3077 

3078 

3083 

3086 

3088 

3089 

3089 

/96 

134' 

2837 

2882 

29/7 

2944 

2964 

29^1 

2996 

300S 

302O 

3029 

3036 

304/ 

3044 

3046 

3047 

3047 

/94 

/S2 

Z797 

2842 

2876 

2903 

2923 

2940 

29SS 

2968 

2979 

2988 

2995 

3000 

3003 

3O05 

3006 

30O6 

/SZ 

190 

2757 

280/ 

2635 

2862 

Z88Z 

2893 

Z9/4 

2927 

2938 

Z947 

29S4 

2959 

2962 

2964 

2965 

2965 

/90 

/88 

Z7/7 

2760 

2794 

2S2/ 

284/ 

28S8 

2873 

2886 

2897 

29O6 

29/3 

29/8 

292/ 

2923 

2924 

2924 

/es 

186 

2677 

272(:? 

27S3 

27SO 

2800 

28/7 

2832 

2845 

28S6 

2865 

287Z 

2877 

2880 

2882 

2883 

2883 

/86 

I&4 

2638 

267^ 

27/2 

27J8 

27S8 

2775 

2790 

2803 

28/4 

2823 

2830 

2835 

2838 

2840 

284/ 

284/ 

/&4' 

182 

2598 

2639 

267/ 

2697 

27/7 

27JZ 

2749 

2762 

2773 

2782 

2789 

2794 

2797 

27S8 

2800 

2800 

782 

£oju 

iSOOO 

4ZOP^ 

/  7(^0 

274/ 

2A4iS 

275'J 

if  A"' 

275^3 

/aO 

178 

2S/<9 

2557 

2S89 

26/5 

0   0  r 

2635 

2652 

2667 

2680 

269/ 

2700 

2707 

27/2 

27/5 

27/7 

27/8 

27/8 

778 

/76 

24- 7S 

2S/7 

2S48 

2S74- 

2594 

26// 

2626 

2639 

2650 

26S9 

2666 

267/ 

2674 

2676 

2677 

2677 

776 

243^ 

2476 

Z507 

2532 

25S2 

2569 

2584 

2536 

26^8 

26/7 

2624 

2629 

2632 

2634 

263S 

263S 

17 Z 

/399 

24'3o 

24oo 

24y/ 

20/  / 

2543 

2556 

2557 

2576 

2583 

2588 

259/ 

2593 

2594 

2594 

77Z 

170 

2359 

23iA5 

242S 

2450 

2470 

2487 

2502 

25/S 

2525 

2535 

2542 

2547 

2550 

2552 

2553 

2~SS3 

770 

168 

23/3 

23S4- 

23a4 

2409 

2429 

2446 

246/ 

2474 

2485 

2434 

2SO/ 

2506 

250J 

25// 

25/2 

25/2 

768 

/66 

2273 

23/4- 

2343 

2368 

2383 

24C5 

2420 

2433 

2444 

2453 

2460 

2465 

246S 

2470 

247/ 

247/ 

766 

/64 

2240 

2273 

2302 

2326 

2346 

2363 

2378 

239/ 

2402 

24// 

24/8 

2423 

2426 

2428 

2429 

242J 

764^ 

/62 

2200 

2233 

226/ 

2285 

230S 

2322 

2337 

23SO 

236/ 

2370 

2377 

2382 

238S 

2387 

2J6>8 

2388 

762 

/60 

Z/60 

2/9Z 

Z220 

2244 

2264 

228/ 

2296 

2309 

2320 

232^ 

2336 

234/ 

2344 

Z346 

2347 

2347 

760 

/S8 

ZI20 

2/S/ 

2/79 

2203 

2223 

2240 

225S 

2268 

2279 

2288 

22SS 

23oa 

Z303 

2305 

2306 

2306 

7S& 

/56 

2080 

2/// 

2/38 

2/62. 

2/82 

27SS 

2274 

2227 

22\}a 

2247 

2254 

22s 9 

2262 

2264 

2265 

226S 

/S6 

/S4 

204-/ 

2070 

2097 

2/2./ 

2/40 

2/^7 

2/72 

2/8S 

2/96 

22(^ 

22/2 

22/7 

2220 

2222 

2223 

2223 

7S4 

/S2 

20O/ 

2030 

2056 

208O 

2099 

2/76 

2/3/ 

2/44 

2/SS 

2/64 

2/7/ 

2/ 7  6 

2./79 

278/ 

2/82 

2/8Z 

/SZ 

/50 

1961 

/389 

2015 

2038 

2058 

207-5^ 

2(290 

2/03 

2/74- 

2/23 

2/30 

2/35 

2/38 

2/4o 

2/4/ 

2/4/ 

760 

/48 

1921 

1948 

/974 

/997 

20/7 

2034 

2049 

2062 

2073 

2082 

2089 

2(^4 

2a97 

20.99 

2700 

2/00 

748 

146 

/68/ 

/S08 

/933 

/936 

/976 

/393 

2008 

202/ 

2032 

204/ 

2048 

20S3 

2056 

2058 

20S9 

2053 

746 

144 

1842 

/867 

/S92 

/9/4 

/934 

/95/ 

/966 

/379 

/990 

/993 

2006 

20  7 7 

20/4' 

20/6 

2077 

20/7 

744 

/4Z 

I80Z 

/S27 

/as/ 

/873 

/8S3 

7970 

/92S 

/938 

/949 

/9S8 

/J6S 

7970 

/973 

/973 

7976 

/976 

742 

I40 

1762 

/786 

/8/0 

/832 

/852 

7869 

/884 

/897 

7308 

/S/7 

/S24 

/929 

/932 

/934 

/S3S 

/93S' 

740 

138 

1722 

/Z^S 

/769 

/79/ 

/<?// 

/82a 

/84Z 

/856 

7367 

/876 

/883 

/888 

/89/ 

7893 

7894 

/894' 

738 

/36 

1682. 

/70s 

/728 

/7SO 

/770 

/787 

/802 

/8/S 

7826 

/83S 

/842 

/847 

/850 

78S2 

/8S3 

7853 

736 

134 

I64-3 

/6<^4. 

/687 

I708 

/72S 

/745 

/760 

/?73 

7784 

/7S3 

/800 

/805 

/808 

/8/0 

/8// 

78// 

/34 

/32 

/603 

/624. 

/646 

766  7 

/687 

/7o4- 

/7/S 

/73Z 

7743 

/7S2 

/7S9 

/7S4 

/767 

/769 

7770 

/770 

/3Z 

/30 

IS63 

/583 

/605 

/626 

7646 

7663 

7678 

/69/ 

/70Z 

//// 

/7/8 

/723 

/726 

7728 

7729 

/729 

/JO 

/28 

1523 

/S42. 

/S64 

/585 

/SOS 

/62Z 

/637 

/650 

766/ 

/670 

/677\  /682 

/685 

7687 

7688 

/68a 

/28 

\T26 

/483 

/S02 

/S23 

/S44 

/S64 

/58/ 

I5S6 

/6O9 

/620 

/629 

/636\764/ 

/644 

7646 

7647 

7647 

/Z6 

/24 

1444 

/46/ 

/482 

7S02. 

/S22 

7S39 

/SS4 

7S67 

/S78 

/S87 

/S94 

/S99 

/602 

/604- 

76(^5 

/60S 

724 

/2Z 

/4o4- 

/42/ 

/44/ 

/467 

748/ 

7498 

/S73 

/S26 

/S37 

/S46 

/S53 

/S58 

7S67 

/563 

7564 

/S64 

/2Z 

\/20 

1364- 

/380 

/4ao 

/420 

/44c 

/457 

7472 

/485 

/496 

/S05 

/S72 

/5/7 

752a 

/^22 

/523 

/S23 

720 

u 

J7 

/7-6 

/e 

18-6 

f9 

/S-6 

20 

20-6 

2/ 

2/-6 

22 

22  6 

23 

23-6 

24 

24-6 

/9.9 

20  3 

20  s 

20  6 

20.  6 

20.  6 

20  6 

20  6 

20  e 

20  6 

20.  e 

20  6 

20  e 

20  6 

20  6 

.?o-  e 
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persons  will  decline  in  PFI  until,  at  death,  one's  PFI  Is 
zero  -  as  Is  one's  actual  power  to  perform  any  physical  act* 

"Individuals  with  Indices  about  100  will  have  greater 
physical  and  mental  endurance  than  those  with  lower  scores* 
They  will  be  able  to  keep  going  longer  and  recuperate  faster 
from  fatigue  or  illness*    They  will  be  able  to  do  more  work 
than  others  of  the  same  sex  and  weight  whose  PFI's  are 
lower*    In  other  words,  their  capacity  for  life  activities 
will  be  high*    The  higher  the  PFI  the  greater  their  power, 
endurance  and  general  good  health* 

"Those  with  high  PFI's  are  also  more  active  and  happier* 
They  are  usually  better  citizens  and  friends,  too,  though 
it  happens  all  too  frequently  that  one  whose  PFI  is  high  is 
self -centered,  selfish,  or  even  positively  harmful  to  others. 
But  he  -  or  she  -  at  least  has  capacity  for  more  service 
than  those  whose  PFI's  are  lower* 

"Of  course,  the  lower  the  PFI,  the  greater  the  need  for 
special  exercise,  diet  and  advice  by  physicians  and  physical 
directors  to  raise  one's  powers  to  normal*    Individuals  with 
PFI's  below  85  ought  to  engage  in  special  remedial  activi- 
ties or  rest  daily,  until  their  Indices  are  100  or  higher* 
Otherwise,   they  are  likely  to  decline  steadily  in  physical 
fitness  to  even  lower  levels* 

"Repeated  PFI  tests  are  of  inestimable  value  in  deter- 
mining whether  one  is  gaining  or  losing  physical  fitness* 
Many  cases  are  on  record  of  obscure  defects  which  escaped 
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the  attention  of  physicians,  being  discovered  through  com- 
parisons of  PFI  records. 

Statistically,  the  PFI  is  the  quotient  of  an  achieved 
Strength  Index  divided  by  a  norm.    There  is  a  different  norm 
for  every  combination  of  sex,  weight  and  age.      Thus,  a  boy 
10  years  old  weighing  100  pounds  will  have  a  different  norm 
from  a  girl  10  years  old  weighing  100  pounds.    A  boy  15 
years  old  weighing  100  pounds  will  have  a  different  norm 
from  a  boy  15  years  old  weighing  102  pounds,  etc.    About  one 
individual  in  a  hundred  will  have  a  PFI  about  125  or  below 
75;  and  one  in  a  thousand  will  be  above  150  or  below  50. "(1) 


1 


(1)  Statement  by  Dr.  Frederick  Rand  Rogers 


• 

3)  The  following  signs: 

Test  No*  1  and  Test  No#  2 

THE  HAND  GRIP 
with 
Hand  Dynamometer 

Gives  you  the  power  of  your  grip.    First:    Right  Hand  - 
Second:  Left  Hand.     "Your  grip  on  life  depends  on  your  Gen- 
eral Physical  Fitness". 

Test  No*  5 
LUNG  OR  VITAL  CAPACITY 
Measured  by  exhaling  into  a  Spirator,  indicating  your  lung 
capacity*     "All  areas  of  your  lungs  need  fresh  air. ••Do  they 
get  it?" 

Test  No.  4 
THE  BACK  LIFT 

The  dynamometer  measures  the  power  of  the  muscles  of  the 
back.     "Is  your  back  able  to  carry  today* s  load?" 

Test  No»  5 
THE  LEG  LIFT 

The  dynamometer  measures  the  pov/er  of  the  muscles  of  the  leg. 
"Are  your  legs  taking  you  places  or  are  you  dragging  them 
about?" 

Test  No.  6 
THE  PULL-UPS 

Indicate  the  strength  of  the  flexor  muscles  of  the  arm. 
Pulling  up  or  chinning  yourself  as  many  times  as  possible  on 
the  rings  or  high  bar.     "Are  you  pulling  or  puffing  along?" 


Test  No>  7 
THE  PUSH-UPS 

Indicate  the  strength  of  the  extensor  muscles  of  the  arm. 
This  test  is  taken  on  the  parallel  bars.     "Are  you  able  to 
push  along  by  yourself  or  do  you  need  someone  to  give  you 
a  shove?" 


2.  The  testing  procedure. 

The  person  being  tested  entered  the  "PFI  Room"  and  was 
greeted  by  the  tester  who  examined  his  card  to  see  that  the 
name,  age,  weight  and  height  items  were  correctly  entered^ 
This  PFI  card  is  so  arranged  that  it  will  carry  the  record 
of  three  tests,  thus  permitting  comparisons.    It  is  also  ar- 
ranged so  that  the  final  score  may  be  totaled  after  the  arm 
strength  has  been  computed.    This  last  figiire  is  based  on 
four  different  scores;  weight,  height,  pull-ups  and  push- 


ups. 


(Sample  physical  record  card)  g 

Name            Smith,  John                   Q  y 

4 

4 

11 

9 

27 

28 

Grade 

10 

11 

Age 

16  y 

/  m 

17  y 

1  m 

y 

m 

Weight 

158 

167 

Height 

71 

72 

(^^+Ht-60) 
Multiplier 

27 

29 

Pullups 

9 

16 

Pushups 

7 

16 

15 

31 

Arm  Strength 

1 

6  2 

2  9 

2 

7 

8 

7 

Lift-Legs 

5 

7  0 

8 

4  0 

Lift-Back 

3 

3  0 

4 

8  5 

Grip-Left 

1 

1  8 

1 

3  6 

Grip-Right 

1 

2  4 

1 

5  2 

Lung  capacity 

2 

8  2 

3 

2  4 

STRENGTH 
INDEX 

18  5  6 

2  8  3  6 

Normal  S.  I. 

2  0  4  2 

2  3  19 

PHYSICAL 

FITNESS 

INDEX 

91 

122 

Classification 

Jlll-Ag.'0-1000(856: 

C 

)* 

A 

m 

The  first  test  was  the  Lung  Capacity  test,  using  the 
spirometer,  a  device  which  measures  the  amount  of  air  ex- 
pelled into  it*    After  one  or  two  forced  exhalations  and  in- 
halations the  person  expelled  all  the  air  he  had  in  his  lung 
into  the  spirometer  through  a  small  connecting  hose»  Two 
trials  were  given  in  this  test. 

The  second  and  third  tests  were  hand  grips  using  the 
hand  dynamometer.     The  right  hand  was  tested  first,  then  the 
left,  and  this  was  repeated,   the  best  score  being  recorded. 
The  operator  placed  the  dynamometer  in  the  hand  with  the 
instructions:  "grip  as  hard  as  you  can  but  do  not  let  the 
gripping  hand  touch  the  body  or  the  floor."    The  next  test 
was  the  back  lift.    Mr.  X  (the  one  being  tested)  placed  his 
feet  on  the  floor  board  of  the  back  dynamometer  keeping  his 
arms  and  legs  straight,  with  a  slight  bend  at  the  waist, 
gripping  the  handles  of  the  dynamometer.    The  operator  had 
Mr.  X  reverse  one  of  his  hands  on  the  handle  and  then  closed 
his  own  hands  over  Mr.  X*3  (from  underneath)  assisting  Mr. 
X  to  hand  onto  the  handle.    Mr.  X  then  lifted  with  his  back 
muscles  by  straightening  up.    The  next  test  was  the  leg  lift 
The  feet  were  placed  in  the  same  position,  knees  bent  and 
the  hands  together  on  the  handle,  arms  straight  and  chest 
up.    The  operator  placed  his  thumbs  over  the  handle  and  his 
fingers  on  the  sides  of  the  thighs  (thereby  holding  the 
handle  in  place,  and  assisting  Mr.  X  to  bang  onto  the  handle 
(Here  again  the  -power  exerted  by  the  legs  is  so  great  that 
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the  hands  are  not  able  to  hold  on. )    A  new  method  is  being 
devised;  namely,  a  belt  which  fits  around  the  pelvic  girdle 
and  fastens  onto  the  handle  of  the  leg  dynamometer.  This 
not  only  increases  the  score  but  is  much  easier  on  the  tester 
and  the  one  being  tested.     Some  interesting  studies  are  now 
in  progress  in  which  the  results  of  both  of  these  procedures 
are  compared.     The  next  test  was  the  push-up  test  which  was 
given  on  the  parallel  bars  or  the  parallel  wall  projection. 
Mr.  X  jumped  to  a  cross  rest  position  and  then  dipped  until 
his  shoulders  were  on  a  line  with  his  elbows.    He  then  re- 
turned to  the  starting  position  and  a  score  was  recorded. 
He  continued  this  as  long  as  possible,  if  he  want  half  way 
on  the  last  effort  he  was  given  full  credit.    This  was  also 
true  of  the  pull-ups.    Mr.  X  was  given  a  five  minute  rest 
before  he  attempted  the  last  test,   the  pull-ups.    This  test 
was  given  on  the  rings.    Starting  in  a  full  hang  position 
with  the  arras  straight  Mr.  X  pulled  with  his  arms  until  his 
chin  came  up  to  the  rings  and  then  let  down  to  a  full  hang. 
This  was  repeated  until  the  muscles  were  fatigued. 

These  results  were  recorded  on  the  PPI  Card  as  each 
test  was  completed.     In  order  to  find  the  PFI  of  Mr.  X  it 
was  necessary  to  find  out  the  arm  strength  score.    This  was 
done  on  the  following  basis;  the  number  of  pull-ups  were 
added  to  the  number  of  push-ups  and  this  was  multiplied  by 
the  results  of  the  formula;  weight  over  ten,  plus  the 
height,  minus  60  (  wt    +    Height        60  )•      The  points 
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scored  in  these  teats  were  then  added  together*    This  re- 
sult is  known  as  the  Strength  Index  (SI).    This  Strength 
Index  was  then  divided  by  the  Normal  Strength  Index  which  was 
found  in  the  Norm  Chart.    The  result  gives  the  PFI  (Physical 
Fitness  Index)  of  the  Mr»  X,  or  the  person  being  tested* 

The  results  of  these  998  tests  were  recorded  on  sheets 
for  each  age,  twenty  to  thirty  years  of  age.     The  findings 
of  each  test  were  also  recorded  to  be  used  as  material  for 
future  study. 
3.  Statistical  Procedure 

In  view  of  the  fact  that  Dr.  Frederick  Rand  Roger's  Norm 
Chart  was  used  as  a  basis  for  this  study,  his  method  of 
determining  norms  will  be  used  as  outlined  in  his  disserta- 
tion "Physical  Capacity  Tests  in  the  Administration  of 
Physical  Education". (1) 

"a.  At  each  age  (using  one  year  intervals)  determine 
the  25  and  75  percentiles  for  weight  and  strength 
index* 

"b.  From  (a)  above,  determine  interquartile  ranges 

in  weight  and  strength  index  for  each  age. 
"c.  Divide  the  interquartile  ranges  in  strength 

index  points  by  those  in  weight, 
"d.  Call  the  quotients  "Increase  in  strength  index 

points  per  increase  in  one  pound  of  weight"  for 

each  age. 


(1)  Contribution  to  Education  #173  -  1926  Teachers  College, 
Columbia  University.     Page  57. 


"e«  Plot  points  from  (d)  above  and  smooth  a  curve  of 
increase  in  one  poTind  of  weight  on  increase  in 
age. 

"f.  From  the  curve  deteiroined  as  in  (e)  above,  take 
off  for  ages  at  annual  intervals,  the  increase  in 
strength  index  points  per  pound  increase  in  weight." 
g.  Determination  of  the  reliability  of  means  and  medians 
in  term  of  their  standard  deviations,  and  the 
reliability  of  the  difference  between  the  age  norms 
(critical  ratio). 
From  the  above  outline  of  procedure  a  new  norm  chart 
was  constructed  using  the  weight  deviation  multipliers  at 
each  weight,  for  each  age.    The  median  strength  index  score 
was  used  as  the  100  percentile  or  the  norm. 

The  results  of  the  tests  were  recorded  on  form  86313  of 
the  Wilson  Jones  Loose  Leaf  Company.    This  fonn  held  the 
records  of  100  different  men.     The  results  of  the  various 
ages  were  recorded  on  single  sheets  for  each  of  the  ages. 
In  this  study  the  range  of  any  age  was  from  the  beginning  of 
the  age  to  the  nth  degree  before  a  new  age  appeared;  e.g. 
age  20  included  any  age  between  20.0  to  20.9999999,  and  in 
speaking  of  the  age  the  figure  of  20.5  is  understood  to  stand 
as  the  mean  or  average  of  that  age.     (See  Page  22  for  form 
86313). 


FORM  FOR  RECORDING  RESULTS  OF  TESTS 


4Ge 

Y/f,  M»- 

\ 

1 

ops.  ups 

Arm  ^  /.ec- 

1 

Qfiip- 

SI 

^  lr*OtH. 

 '-  ■  1 — — — - 

C.  3u't.i.t\/^/^ 

//^ 

J7/S^ 

lA/.  T.  A^^ci-o 

4  Or  3 

ins 

70 

// 

^Ce> 

22^3 

//^ 

5  

57<!> 

//  /?.  T/e^c/zj 

fo-  3 

m. 

70. 

Ia/.  7^//£>/^f^S»^ 

lil.f 

7 

/o 

ere. 

a)  At  each  age  the  25th,  50th  and  75th  percentiles  were  de- 
termined for  the  weight  factors  and  the  Strength  Index 
(Tables  II  and  III).    The  following  frequency  distributions 
of  these  factors  present  the  necessary  percentiles  and 
ranges.    The  mean  of  each  age  was  also  found. 

b)  The  results  of  these  figures  were  plotted  on  graph  paper 
and  the  curves  smoothed  (See  chart  I,     Page23>,  and  chart 
II,     Page  24.    The  results  of  these  smoothed  curves  give 
the  following  figures:  -  Tables  IV  and  V,  Pages  30  and  31. 
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TABLE  II 

FREQUENCY  DISTRIBUTION  OF  WEIGHT 
AGE 


£3 


Weight 


20 


200  &  over  1 


195-199 


21 


190-194 


185-189 


180-184 


175-179 


170-174 
165-169 


160-164 


155-159 


150-154 


145-149 


140-144 


135-139 


130-134 


125-129 
120-124 


4 

8 
IS 


17 
17 
21 


3 
10 


20 


14 

20 
23 


26,   i 15 


19  17 


20 


22 


23 


4 
2 


4 

9 


13 


18 
11 


10 


9 


11 


tL2 
9 


14 


9 


115-119 


110-114 


109  Sctnier 


TOTAL  (ASES 


IQ<o 


75  percent . /i";:^ 


4 


6 

3 


1 
3 


5 
3 
4 


8 
8 


24 


1 
2 


9 


14 


/6B 


Median 


25  percent •/j^^j?^ 


Range 


Mean 


5 
3 


3 

9 


25 


1 

2 


8 


10^ 


7 
11 


8 


6 
3 


€ 

2 


64 


/3S.  7 


5& 


4 

1 


26 


^7  [28" 


3 

6 


3 
9 


(D 


75 


/US 


4 

1 


4^ 


/y2'3 


2^,  C 


/SZJ?t>- 


37  S 


29 


4 


.5. 


1 
3 


2 
1 


23 


7^6. 2 i 


7317^ 
/7  s?- 


25 


2 


4^ 


■27  S'    33. 1  c 


7SV^7 


/sps 


A/ 


r 


24 

m 
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TABLE  III 

FREQUENCY  DISTRIBUTION  OP  STRENGTH  INEBX 

AGE 

- 

Strength  Inde^: 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

2700  &  over 

8 

4 

5 

3 

2 

6 

3 

1 

4 

2600  -  2699 

2 

8 

4 

1 

2 

1 

1 

2 

2500  -  2599 

9 

7 

3 

4 

2 

3 

3 

1 

2 

2400  -  2499 

 -  L 

12 

10 

6 

4 

5 

7 

2 

3 

2 

2 

6 

2300  -  2399      1  11 

14 

7 

9 

3 

4 

4 

5 

1 

4 

2 

2200  -  2299 

19 

17 

12 

7 

5 

5 

1 

5 

1 

2 

2 

15 

18 

12 

8 

5 

3 

5 
4 

4 

1 

3 

5 

17 

15 

8 

14 

ae 

10 

3 

1 

2 

5 

1900  -  1999 

26 

22 

15 

8 

4 

3 

5 

6 

3 

5 

1 

1800  -  1899 

19 

14 

12 

10 

8 

7 
6 

5 

7 

2 

1 

7 

1700  -  1799 

21 

13 

16 

6 

3 

5 

3 

1 

2 

- 

1600  -  1699 

10 

12 

5 

2 

6 

4 

5 

3 

4 

1 

2 

1500  -  1599 

8 

o 
o 

4 

3 

8 

1 

3 

2 

2 

1400  -  1499 

5 

O 

O 

O 

3 

5 

2 

3 

2 

1399  &  tinder 

4 

1  3 

1 

1 

2 

1 

1 

Total  Cases 

186  . 

L68  : 

.14 

84 

58 

73 

46 

45 

23 

25 

42 

75  Percentile 

Z270 

Z^So 

Median 

(circled  above] 

2060 

/foo 

2a<// 

25  Percentile 

I7f0 

1326 

mi 

I770 

mi 

Range 

-A  

-i  

460 

U3.Z 

757.2. 

¥/7t>- 

3U.7i' 

Mean 

\7i>p- 

2^  3  J 

If 


I 

I 


I 


25 


An  important  factor  in  the  analysis  of  this  study  is 
the  reliability  of  the  means  and  medians  in  terms  of  their 
standard  deviations  and  the  reliability  of  the  difference 
between  the  age  norms.    This  study  shows  whether  the  median 
differences  between  the  strength  indices  of  the  different 
ages  are  significsmt . 

Since  the  median  is  used  as  a  basis  for  this  study  in 
the  building  of  the  new  norm  chart,  the  determination  of 
the  critical  ratio  will  be  on  the  basis  of  the  use  of  the 
median  standard  deviations* 

The  following  procedure  was  used  in  securing  the  fol- 
lowing table  Ilia:  (1)  Page  27. 

1.  The  standard  deviation  for  each  of  the  age  dis- 
tributions of  the  strength  indices  were  computed 
by  the  formula;- 

2.  The  standard  deviation  of  the  median  was  found  by 
the  following  formula: 


3»  The  critical  ratio  was  then  computed  by  the 
formula : 


(1)  Statistics  for  Students  of  Psychology  and  Education" 
Herbert  Sorenson,  Pages  327-331. 

(2)  Standard  Deviation  -  Page  138.  Ibid. 
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The  standard  deviation  of  the  distribution  of  the 
strength  index  factor  was  found  for  the  age  of  twenty  years. 
Then  the  standard  deviation  of  the  median  was  found.  The 
three  figures  necessary  for  the  finding  of  the  critical 
ratio  are  the: 

a.  Median  of  the  distribution 

b.  Number  of  cases 

c.  Standard  deviation  of  the  median 

This  was  then  repeated  for  the  age  twenty-one,  giving 
an  opportunity  for  the  noting  of  differences: 

Age  20  Age  21 

Median  1900  2060 

Number  186  168 

S.D.  of  Median      30.6  32.1 
Working  the  formula  for  the  Critical  Ratio: 
Difference  of  medians    2060  and  1900  equals  160. 
Square  root  of  the  sum  of  the  squares  of  30.6 

and  32.1  equals  44.34 
The  difference  160  divided  by  44.34  equals  3.6, 
which  means  that  this  difference  is  a  real  and  true  one 
since  it  is  over  the  figure  3.0.     Critical  ratio  figures 
under  this  mark  are  considered  as  significant. 


'3 
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TABLE  III  (A) 


STANDARD  DEVIATIONS  AND  CRITICAL  RATIO 
OF  STRENGTH  INDICES  FOR  AGES 


Standard 

No.  of      Devla-         Median  Critical 


jvieQjLan 

Cas6s 

tion 

naol  0 

ti\J 

±yuu 

±oo 

«!>o4fc 

dl. 

<dUDU 

JLDO 

0(j  •  1. 

o  •  o 

22 

1900 

114 

330.7 

38,7 

3.2 

23 

2057 

84 

315 

42.9 

2.76 

24 

2041 

58 

307 

50.4 

.24 

25 

2035 

73 

395 

57.72 

.15 

26 

1900 

46 

350 

64.5 

1.56 

27 

1991 

45 

306 

57.08 

1.05 

28 

1712 

23 

333 

84.7 

2.73 

29 

2075 

25 

285 

71.2 

3.28 

30 

2040 

42 

365 

70.4 

.35 

✓ 

»  - 

♦                                       ■                                                                                                                                                     '  ■ 

it. 
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TABLE  IV 

QUARTILE  FIGURES  OF  THE  WEIGHT  FACTOR 
AFTER  THE  CURVES  mBE  SMOOTHED 


Age 

25th 

Median 

75th 

Range 

20 

135.5 

146 

157 

21.5 

21 

136 

147 

158 

22 

22 

136.5 

148 

159 

22.5 

23 

137 

149 

160 

23 

24 

137.5 

150 

161 

23.5 

25 

138 

151 

162 

24 

26 

138.5 

152 

163 

24.5 

27 

139 

153 

164 

25 

28 

139.5 

154 

165 

25.5 

29 

140 

155 

166 

26 

30 

140.5 

156 

167 

26.5 

r 


TABLE  V 

QUARTILE  FIGURES  OF  THE  STRENGTH  FACTOR 
AFTER  THE  CURVES  WERE  SMOOTHED 


Age 

25  th 

Median 

75th 

Range 

20 

1791 

1970 

2240 

449 

21 

1800 

1987 

2255 

455 

22 

1805 

1995 

2270 

465 

23 

1810 

2000 

2275 

465 

24 

1800 

2000 

2275 

475 

25 

1791 

1990 

2270 

479 

26 

1775 

1980 

2255 

480 

27 

1762 

1965 

2240 

478 

28 

1737 

1950 

2225 

478 

29 

1712 

1912 

2200 

488 

30 

1695 

1887 

2165 

470 

In  the  above  table  No*  V  it  is  to  be  noted  that  the 
curve  for  the  median  strength  index  figures  needs  to  be 
smoothed  mathematically.     The  following  procedure  was  used: 

Using  the  median  weight  as  146  pounds  and  starting 
with  the  strength  index  of  that  figure  1970  points,  the 
various  strength  indices  for  the  ages  21  to  30  were  found 
for  that  weight  (146  pounds)  by  multiplying  the  weight 
deviation  multiplier  for  that  age  by  the  difference  in 
pounds  for  each  of  the  ages,  and  subtracting  this  from  the 
median  score  of  the  strength  index  factor  as  found  In 


32 


Table  V  for  that  age;  e.g.  for  the  age  of  21  the  median 
weight  was  147,  the  difference  between  this  and  146  being 
1  pound  (one  times  20.7  -  20.7,  the  weight  deviation 
multiplier  for  the  age  of  20).     This  figure  was  subtracted 
from  the  median  strength  index  of  the  age  21,  which  was 
1987,  which  gave  the  quotient  of  1966  or  the  strength  index 
of  a  person  21  years  of  age  weighing  14.6  pounds. 
(1970  -  20.7  equals  1966) •    Table  V-a  presents  the  results 
of  this  procedure: 

TABLE  V-a  -  SMOOTHING  THE  STRENGTH  INDEX  CURVE 


Median 

Median 

-"'Weight 

Diff .in 

146  pound 

Age 

Weight 

SI. 

Dev«  Multiplier  pounds 

SI. 

20 

146 

1970 

20.75 

0 

1970 

21 

147 

1987 

20.7 

1 

1966 

22 

148 

1995 

20.55 

2 

1954 

25 

149 

2000 

20.33 

3 

1939 

24 

150 

2000 

20.06 

4 

1920 

25 

151 

1990 

19.77 

5 

1891 

26 

152 

1980 

19.47 

6 

1863 

27 

153 

1965 

19.17 

7 

1831 

28 

154 

1950 

18.88 

8 

1799 

29 

155 

1912 

18.60 

9 

1745 

30 

156 

1887 

18.33 

10 

1704 

*See 

Table  IX, 

Page  39, 

for  weight 

deviation  multiplier 

table. 


The  final  figures  in  Table  V-a  were  then  smoothed  as 
follows^^^ The  first  figure  1970  was  taken  as  the  starting 
point;  the  next  two  figures  1966  and  1954  were  added  to  this 
and  the  sum  of  the  three  figures  was  divided  by  three.  This 
gave  the  second  figure,  or  1963,  which  is  the  strength  index 
figure  of  a  man  weighing  146  pounds  and  being  21  years  of 
age.    This  procedure  continued  for  the  various  ages  up  to  30. 


(1)  "Statistical  Methods  applied  to  Education"  -  H.D.Rugg. 
The  smoothing  process.  Page  184. 


Table  V-b  shows  the  results  of  the  smoothing  with  the  ac- 
companying figures  in  the  two  right  hand  columns  to  enable 
one  to  note  the  difference  and  degree  of  the  curve: 


TABLE  V-b     STRENGTH  INDEX  CURVE  SMOOTHED 


Strength 

First 

Second 

Age 

Index 

Difference 

Difference 

20 

1970 

21 

1963 

7 

22 

1952 

11 

4 

23 

1937 

15 

4 

24 

1916 

21 

6 

25 

1890 

26 

6 

26 

1860 

30 

4 

27 

1827 

33 

3 

28 

1792 

35 

2 

29 

1756 

36 

1 

30 

1719 

37 

1 

c)  The  interquartile  ranges  in  strength  index  points  were 
then  divided  by  those  in  weight.  This  gave  the  following 
results  -  Table  VI,  Page  34. 

d)  These  quotients  are  called  Increase  in  strength  index 
points  per  increase  in  one  pound  of  weight  on  increase  in 


age. ) 


TABLE  VI 

WEIGHT  DEVIATION  MULTIPLIER  TABLE 
(Unsmoothed  Curve) 


Age 

Weight  Deviation 
Multiplier 

20 

20.9 

21 

20.7 

22 

20.7 

23 

20.2 

1 

24 

20.1  ^ 

25 

20. 

26 

19.6 

27 

19.1 

28 

19.0  ' 

29 

18.8  i 

30 

17.3 

e)  The  next  procedure  was  to  smooth  the  curve  of  the  figures 
in  Table  VI  with  the  smoothed  curve  figures  as  used  by  Dr. 
Rogers,  in  the  building  of  the  strength  index  nom  chart 
for  the  original  study. (1)    This  was  accomplished  by  plot- 
ting the  results  of  the  two  different  studies  and  then 
smoothing  the  curve.  (See  Chart  III,  Page  35). 

Since  Dr.  Rogers  found  his  weight  deviation  multiplier 
to  be  20.6  for  the  age  of  20  years,  and  the  results  of  the 
current  study  showed  it  to  be  20.9,  it  v/as  not  a  difficult 

task  to  smooth  the  curve,  thereby  joining  these  two  studies. 

(1)  Physical  Capacity  Tests  in  Administration  of  Physical 

Education.    F«  R.  Rogers^  Page  61.  1  
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f )  This  was  followed  by  a  second  plotting  of  the  figures 
presented  in  Table  VI,   the  weight  deviation  multiplier.  This 
curve  was  then  smoothed  by  observation,  and  the  results  of 
Chart  IV,  Page  57,  were  tabulated  in  the  following  table: 

TABLE  VII 
WEIGHT  DEVIATION  IVIULTIPLIER 
(Curve  smoothed) 


Age 

Multiplier 

20 

20.75 

21 

20.7 

22 

20.51 

23 

20.29 

24 

20.2 

25 

19.71 

26 

19.41 

27 

19.11 

28 

18.82 

29 

18.54 

30 

18.39 

g)  Dr.  Rogers  suggested  the  follov/ing  method  for  checking 
the  figures  in  Table  VII  in  order  to  see  if  the  proper 
figures  were  in  mathematical  sequence  as  they  should  be  if 
the  curve  is  properly  charted 

Construct  Table  VIII  as  follows: 

Copy  the  age  and  weight  multiplier  figures  of  Table 
VII.    Add  the  following  Columns:  "A",  and  in  this  column 
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place  the  actual  difference  of  each  age;  in  "B",  note  the 
difference  between  the  figures  in  "A". 

TABLE  VIII 

METHOD  OF  CORRECTING  AMD  CHECKING  THE  rffQLTIPLIER  CURVE 


"A"  "B" 
Diff.  in  age  pts.     Diff.  in  pts. 


A  ^e 

Multlnlier 

20 

20*75 

21 

20.7 

•  05 

22 

20.51 

.19 

.14 

23 

20.29 

.22 

.03 

24 

20.2 

•  09 

.13 

25 

19,71 

.49 

.40 

26 

19.41 

.30 

.19 

27 

19.11 

.30 

.00 

28 

18.82 

.29 

.01 

29 

18.54 

.28 

.01 

30 

18.39 

.25 

.03 

This  method  of  checking  discloses  the  fact  that  the 
multipliers  used  between  the  ages  of  twenty  and  twenty-seven 
do  not  have  any  particular  sequence  as  should  be  expected 
when  a  curve  is  smoothed.    Correcting  the  differences  in 
Column  "A"  and  making  the  necessary  changes  in  the  multiplier 
column  gives  Table  IX,  which  is  the  table  to  be  used  in  the 
formation  of  the  new  Strength  Index  Norm  Table.    This  table, 
indicates  ^the  increase  in  strength  index  per  pound  increase 
in  weight. 
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TABLE  IX 

FINAL  WEIGHT  DEVIATION  MULTIPLIER  TABLE 

"B" 

"A"  Difference  in 


Mill  -hi  nil  er 

C|  Ami  ATI^  A 

4&  V/ 

91 

PO-70 

2P 

MM 

-TO 

mc 

-2? 

24 

20.06 

.27 

.05 

25 

19.77 

.29 

.02 

26 

19.47 

.30 

.01 

27 

19.17 

.30 

.00 

28 

18.88 

.29 

-.01 

29 

18.60 

.28 

-.01 

30 

18.33 

.27 

-.01 

The  accompanying  Norm  Chart,  or  Table  No.  X,  Page 
40^  i3  founded  on  the  Median  weight  of  an  age  and  the 
median  Strength  Index  of  that  age.    The  weight  deviation 
multiplier  is  then  added  or  subtracted  according  to  the 
number  of  pounds  above  or  below  the  median  age  and  strength 
factors  of  that  age.    For  example;  the  median  weight  of  the 
186  young  men  of  20  years  of  age  was  found  to  have  been 
1970  for  that  age,  and  the  weight  deviation  multiplier  for 
that  age  20.75.    For  every  pound  increase  in  weight  for  this 
age  the  siim  of  20.75  was  added  to  the  score  of  1970. 
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Chart  V,  Page  42,  shows  the  plotting  of  the  following 
weights:  180,  150  and  120  pounds.     It  is  interesting  to 
note  the  degree  of  the  curve  in  accordance  with  the  in- 
creased weight  and  age.    The  greater  the  weight  the  smaller 
relative  return  in  strength  index  as  a  man  grows  older, 
compared  to  men  of  lighter  weight. 
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3.  Supplementary  Study. 

In  order  to  get  a  clearer  picture  of  the  background  of 
the  study  the  following  charts  are  presented  which  show  the 
mean  scores  of  the  individual  tests,  for  the  various  ages:- 
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Ill  ANALYSIS 

In  analyzing  the  results  of  this  study  there  are  several 
observations  which  seem  to  be  significant,  the  first  of 
which  is  the  regularity  of  the  increase  in  weight  with  the 
increase  in  age.     The  smoothed  cuj?ve  follows  the  mean  scores 
of  each  of  the  ages  up  to  27  with  but  a  slight  deviation. 
The  irregularity  of  the  scores  28  and  above  are  due  to  too 
few  cases.    However,  the  general  trend  is  to  add  weight  with 
age. 

The  second  picture  one  sees  is  the  increasing  strength 
index  from  20  years  up  to  the  age  of  24  for  the  average  man 
and  from  then  on  a  gradual  dropping  off.     These  seems  to  be 
a  plateau  between  the  ages  of  20  and  24  or  25  with  not  a 
great  deal  of  variation.    In  fact,  between  the  ages  of  20 
and  26  there  is  only  a  difference  of  50  points  in  the  median 
range  of  the  strength  index.    This  lack  of  difference  is 
clearly  shown  in  the  table  on  the  standard  deviations  and 
the  critical  ratio.  Table  Illa,  Page  27.    Only  three  of  the 
strength  indices  distributions  had  a  critical  ratio  of  more 
than  three  points,  and  the  first  two  were  between  the  ages 
of  twenty  and  twenty- one,  and  twenty- one  and  twenty- two; 
and  the  third  at  the  age  of  twenty- nine.     This  later  differ- 
ence was  due  to  the  low  strength  index  median  of  1712  points* 
which  was  due  to  the  lighter  weight  of  the  majority  of  the 
twenty-eight  year  old  men.     The  greatest  interquartile  range 
in  any  one  age  is  to  be  fo\md  in  the  age  of  twenty-five. 
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from  1745  to  2390.     This  is  the  story  of  a  great  many  men 
who  have  taken  exceptional  care.     The  index  has  so  proven  its 
value  in  being  able  to  paint  immediately  a  picture  which 
needs  no  explanation. 

In  smoothing  the  curve  for  the  weight  deviation  multi- 
plier in  order  to  build  the  norm  chart  which  will  care  for 
men  up  to  thirty  years  of  age  we  find  its  value  at  20.73  at 
the  age  of  twenty  increase  to  20.75  at  twenty  years  six 
months  and  then  going  down  in  value  to  19.6  at  twenty-five 
and  18 .39  at  thirty.     The  average  individual  of  young  man- 
hood is  expected  to  return  his  maximum  in  physical  power. 
Some  continue  to  increase  this  power  with  the  years;  others 
add  weight  and  lose  power;  others  gain  weight  and  power  as 
well.    The  person  who  keeps  himself  active  and  happy  in 
purposeful  activity  is  the  one  who  has  no  fear  of  such  tests 
as  these. 

Chart  III,  Page  35,  shows  the  long  look  of  the  smoothed 
curve  of  the  weight  deviation  multiplier.     The  drop  at 
puberty,  the  steady  climb  to  young  manhood  and  then  the 
dropping  down  until  the  bottom  is  again  reached  when  man*s 
activity  ceases. 

In  the  supplementary  study,  which  tells  the  story  of 
man»s  power  and  strength  as  tested  by  machines  and  apparatus, 
one  is  able  to  see  the  steady  gain  in  strength  of  youth  and 
the  gradual  decline  of  man  as  the  various  sets  of  muscles 
begin  to  weaken  as  more  weight  is  added. 


Both  the  height  and  lung  capacity  teats  at  least  with 
this  group  of  men  do  not  shov/  any  significant  directions. 
In  the  lung  capacity  test  there  is  a  slight  drop  but  not  a 
great  one*    The  results  of  these  tests  have  no  particular 
significance. 

In  the  push-up  test  the  range  of  the  mean  scores  was 
only  two  push-ups.    However,  the  pull-ups  show  a  picture  of 
a  definite  descending  curve  from  8.6  to  6.7.    In  these  two 
tests  we  were  able  to  sense  the  endurance  qualities  of  an 
individual  more  than  in  any  other  of  the  tests. 

The  total  arm  strength  chart  shows  an  increase  up  to 
age  25  and  then  a  drop. 

The  leg  strength  increased  to  a  high  at  22  and  then 
dropped.     There  is  a  serious  doubt  as  to  whether  this  will 
be  as  true  when  the  belt  is  used  in  the  testing  procedure. 
It  seems  that  with  the  tremendous  power  of  the  legs  and 
inability  of  the  tester  to  hold  onto  the  bar  at  the  thigh 
that  many  points  are  lost  to  the  man  who  has  great  power  in 
his  legs. 

The  back  lift  is  high  at  the  age  of  21  and  then  drops. 
There  is  about  8  points  difference  between  the  power  of  the 
right  and  left  hands  in  favor  of  the  right.    The  ages  of  21 
and  22  seem  to  be  the  high  points  when  the  average  man  is 
considered. 

The  averages  for  this  set  of  tests  are  as  follows: 


ft         ♦  • 

9 

• 

• 

• 

998  men  tested 

Median  age    25.5  years 

Weight    151.3  pounds 

Height    68  inches 

Strength  Index    2016  points 

Lung  capacity    261  Cubic  Inches 

Right  grip    118  pounds 

Left  grip    110  pounds 

Back  Strength    489.8  pounds 

Leg  strength    673  pounds 

Push-ups    8.59  times 

Pull-ups    7.63  times 

Arm  Strength    364  points 

Average  PFI  88.4 
One  of  the  most  interesting  observations  of  this  study, 
and  the  one  comp!l£5  ted  by  Dr.  Frederick  Rand  Rogers  in  1926, 
is  the  fact  that  these  two  studies  carried  on  in  different 
parts  of  the  country  by  different  men  have  matched  so 
closely  in  their  results.    This  is  evidence  of  objectivity 
and  accuracy  of  experimental  procedures  and  further  proof 
of  the  reliability  of  the  P.F.I.     The  weight  deviation 
multiplier  of  Dr.  Rogers  for  the  age  of  20  years  was  20.6, 
and  in  the  present  study  the  same  multiplier  was  found  to 
be  20.75  for  that  age.    The  strength  index  for  that  age 
and  weight,  according  to  the  original  norm  chart,  was  2021 
points;  in  this  study  1970  points.    The  difference  in  the 
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two  studies  is  in  the  decreasing  strength  index  of  the 
average  man  which  seems  to  start  soon  after  the  age  of  20 
years*  if  the  weight  factor  is  a  constant.    However,  the 
weight  does  not  remain  as  a  constant.    Up  to  twenty-four 
years  of  age  the  weight  added  does  bring  added  scores  on 
the  median  strength  index,  but  after  that  there  is  a 
diminishing  return  for  the  added  weight;  more  flesh,  but  not 
functioning  muscles,  only  more  fat,  and  the  story  is 
registered  in  the  scores  of  less  and  less  to  be  expected 
from  the  average  man  the  older  he  grows. 
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IV  CONCLUSIONS 
The  general  conclusions  of  this  study  show  that  with 

increasing  age  there  is  an  increase  in  weight;  that  up  to 
the  age  of  twenty-five  the  average  man  increases  his 
strength  index,  but  after  twenty-five  he  begins  to  lose 
strength*    The  greatest  return  in  terms  of  strength  per 
pound  of  weight  is  to  be  expected  between  the  ages  of 
twenty  and  twenty-one  when  youth  comes  to  manhood. 

There  is  a  real  need  for  tests  such  as  these  and  they 
do  have  significant  value  to  the  health  and  happiness  of 
those  testedi  in  that  they: 

1*  Present  opportunity  for  guidance  in  the  program  of  an 

individual  in  preparation  for  his  life  work. 
2.  They  have  definite  health  values  in: 

a.  Referring  needy  cases  to  clinical  care  (not  found 
by  physicaan  in  regular  examination) . 

b.  Guiding  an  Individual  in  special  physical  needs  - 
corrective  work. 

c.  Guiding  an  individual  in  general  program. 

V  REC  OMENDATI ONS 
1.  That  this  battery  of  strength  tests  be  added  to  the 

battery  of  vocational,  avocational,  intellectual  and  cultural 
tests  nov/  being  given  in  connection  with  the  guidance  of 
individuals*     It  is  at  this  point  that  the  capacity  for 
activity  is  of  significant  value,  for  health  is  the  mainstay 
of  man.    Without  it  intellect,  culture,  economic  independence, 


friends,  etc.  all  mean  but  little.    With  it,  man  faces  life 
with  hope,  ambition,  determination  and  great  capacity  for 
activity. 

2.  That  the  belt  be  used  in  giving  the  leg  test.  It 
is  felt  that  the  present  method  does  not  give  adequate  re- 
sults for  men  with  exceptional  power  in  their  legs. 

3.  That  another  study  be  made  of  men  betv/een  the  ages 
of  twenty- five  and  thirty-five  years  of  age. 
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